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Abstract
Endoscopic submucosal dissection (ESD) for gastric lesions is a technique that allows en bloc resection of large lesions. ESD
is mainly performed to resect large nonmalignant gastric lesions (not candidates for mucosectomy) or early gastric cancer
that is limited to the mucosa or the ﬁrst layer of the submucosa (o500-mm penetration depth). In some technical cases,
ESD with circumferential submucosal incision and dissection might be combined with ﬁnal snare resection, the so-called
hybrid resection technique. This article is part of an expert video encyclopedia.
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Technique
Endoscopic submucosal dissection (ESD) of a ﬂat gastric
polyp with low-grade dysplasia combined with polypectomy.
Materials
• Gastroscope: GIF H180; Olympus, Tokyo, Japan; Insuf-
ﬂation with CO2.
• Light source: Exera II CVN; Olympus, Tokyo, Japan.
• Cautery source: VIA 200D; ERBE, Tuebingen, Germany.
• Cap: D-201-11804; Olympus, Tokyo, Japan.
• Needle knife: KD-31C-1; Olympus, Tokyo, Japan.
• Dual knife: KD-650L; Olympus, Tokyo, Japan.
• Insulated-tipped (IT) knife: KD-611L; Olympus, Tokyo,
Japan.
Background and Endoscopic Procedure
Endoscopic submucosal dissection (ESD) is an advanced
endoscopic technique used to achieve en bloc resection of
tumors (mainly large, ﬂat, and sessile gastrointestinal neo-
plastic lesions) with low or no risk of lymph node metastasis.
En bloc resection allows better histopathological assessment
for lymphovascular invasion, and has a higher curative rate in
comparison to endoscopic mucosectomy (EMR).1–5 This
technique has been developed in Japan, where it is accepted as
the standard treatment for early gastric cancers. However, ESD
is increasingly gaining worldwide acceptance.
ESD is a complex endoscopic procedure that requires
dedicated, specially designed endoscopic knives; complex
technical maneuvers; and long operation time, and therefore
it must be performed by an experienced and skilled endosco-
pist. Sometimes a hybrid technique with circumferential sub-
mucosal incision followed by EMR has been used for removing
the lesions. Before performing an ESD, the endoscopist needs
to consider its appropriateness and real need for the procedure,
as other options such as minimally invasive surgery are widely
available in most centers.
Before performing this technique, one has to identify lesions
suitable for curative resection; the Paris classiﬁcation (based on
Japanese classiﬁcation of superﬁcial neoplastic lesions) is very
helpful for predicting depth of invasion and lymph node me-
tastasis. Once the lesion has been identiﬁed, margins should be
delineated and marked. In the present case, indigo–carmine
was used for optimal imaging of the lesion and the periphery
was marked with an argon plasma coagulation (APC) catheter
in the Forced APC mode (1.8 l min1, 40 W). Other tools that
can be used for making the marking dots are the tip of a closed
polypectomy snare or any endoscopic knife.
In summary, ESD consists of three steps. The ﬁrst step is
to inject solution into the submucosal layer to separate the
lesion from the muscle layer. Hyaluronic acid is the most
suitable solution for producing and maintaining long-lasting
submucosal elevation, but it is the most expensive. Therefore,
the use of other solutions has been reported, such as gelafundin
(a mixture of gelatin succinylated and other components).
The second step is circumferential cutting of the mucosa
surrounding the lesion. It is very helpful to make small in-
cisions with a needle knife at the periphery of the marking dots,
at least one at every quadrant, to insert the tip of the IT-knife
(ENDOCUT mode, effect 1, longitude 3, interval 3). The IT
surgical knife has a ceramic isolated ball at the tip and is a very
valuable tool for this step, reducing the risk of perforation.
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And ﬁnally, the third step is dissection of the submucosal
connective tissue under the lesion. At this point, after com-
pletion of circumferential cutting, a new injection into the
submucosal layer helps to start submucosal dissection. Sub-
mucosal dissection should be done by tangentially cutting at
the submucosal layer using lateral movements (following the
blue line created by the injected solution). In this case, dis-
section was performed using a dual knife (ENDOCUT mode,
effect 1, longitude 3, interval 3), alternating cut with coagu-
lation (SWIFT COAG effect 3, 40 W) in order to prevent
bleeding from visible vessels in the submucosa. In case of
signiﬁcant bleeding, endoclips or coagulation with a
hemostatic grasper can be applied.
At the end of the procedure, the resected lesion is retrieved
using grasping forceps or a Roth Net retrieval device. In this
case, the posterior margin of the lesion was located inside the
pyloric channel and the resection was completed in a hybrid
manner using a polypectomy snare (as shown in the accom-
panying video). Finally, the base of the dissection is carefully
reviewed looking for small perforations and/or bleeding.
Tips and Tricks
• Spray indigo–carmine to delimit the margins of the lesion.
• Use a transparent cap attached to the tip of the scope for
resection.
• Make marking dots at the periphery of the lesion because
demarcation of the lesion might be difﬁcult after sub-
mucosal injection.
• Perform small initial incisions at different points of the
periphery of the lesion starting at 12 o’clock.
• Repeat as many injections as necessary to lift the
submucosal space.
• Perform lateral movements with the IT knife to cut tan-
gentially at the submucosal layer to avoid perforation.
Complications
The main complications after gastric ESD are bleeding (during
procedure or delayed) and perforation.6–9 The incidence of
intraprocedural bleeding is as high as 22.6%, but it can be
successfully treated by coagulation and/or endoclips. Delayed
bleeding has been reported in approximately 10% of pro-
cedures. For patients older than 80 years, with low platelet
count or coagulopathy, after a large resection or long procedure
time, specimens with a positive/indeterminate lateral margin
should be carefully observed for the risk of delayed bleeding.
Perforation occurs between 1.2% and 4.7% of patients
after gastric ESD. ESD in the upper part of the stomach is
associated with higher risk of perforation. The use of an in-
jection agent that stays longer in the submucosal layer makes
ESD easier and reduces the risk of perforation.
Pyloric stenosis, after removal of antral lesions, has been
reported in 3.3% of patients, with a median time of 27 days after
ESD. Risk factors for pyloric or cardial stenosis are a mucosal
defect of 43/4 of the circumference or 45 cm longitudinally.
Pain is usually mild. Administration of a proton pump
inhibitor for 8 weeks after ESD is recommended.
Alternatives
Laparoscopic antrectomy.
Scripted Voiceover
Time (min:sec) Voiceover text
No time (before
the video starts)
This is a 50-year-old male with familial
adenomatous polyposis, who underwent a
total colectomy 20 years ago and is
currently included in a regular follow up with
upper endoscopy for multiple adenomatous
duodenal polyps (adenoma with low grade
dysplasia).
In the last control, a ﬂat antral juxtapyloric
polyp of 15 mm was identiﬁed. Because
elevation with saline was not satisfactory,
mucosectomy could not be performed and it
was decided to proceed to ESD.
00:00 Before resection, perform thorough evaluation
and delineation of the lesion with
indigocarmine dye spraying. This lesion is
slightly elevated and classiﬁed as a type 2b
lesion according to Paris classiﬁcation.
00:20 Once you recognize the margins of the lesion,
mark the periphery of the polyp with an APC
probe using the coagulation mode.
00:34 Now, inject the gelafundin solution – which
contains some methylene blue – into the
submucosal space to separate the lesion
from the muscular layer.
00:44 At this point, a transparent cap is attached at
the tip of the endoscope. Perform small
incisions in the mucosa surrounding the
lesion with a standard needle knife using the
Endo-cut mode.
01:10 Insert the tip of an IT-knife in the small incision
located at the 12 o’clock position. Now you
may perform circumferential cutting at the
periphery of the marking
dots with Endo-cut mode. The ceramic
ball at the tip of the IT knife prevents
perforation of the muscle layer. The blue
color in the ‘‘cutting line’’ conﬁrms that
your cut is performed within the submucosal
layer.
02:06 After completion of the circumferential
cutting, inject more ﬂuid into the submucosa
and start dissection of the submucosal
connective tissue under the lesion with a
dual knife in Endo-cut mode.
02:28 Move the tip of the knife laterally to dissect the
submucosa. To avoid perforation it is of the
utmost importance to cut the submucosa in
a tangential level.
02:43 During the dissection, some vessels are
identiﬁed in the submucosa and coagulated
with the dual knife but switching to swift
coag mode.
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02:58 After coagulation of vessels, continue the
dissection, alternating cut and coagulation
every time you identify prominent
submucosal vessels.
03:12 You can perform additional injections into the
submucosa at any time.
03:20 ESD can provide a large en bloc resection
without size limitation. However, in this
case, the location of the polyp with the
posterior border on the pyloric canal makes
the dissection of this part very difﬁcult.
Therefore, in this case you might decide to
proceed to a hybrid technique and ﬁnish the
resection of the posterior part of the lesion
with a snare polypectomy.
4:00 Now retrieve the resection with a snare and
evaluate the base of the dissection. There
are no signs of perforation or bleeding. The
procedure is successfully completed.
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